To examine the cross-sectional and longitudinal relationships between elder abuse and neglect (EAN) and chronic pain in rural older Malaysians. DESIGN: Two-year prospective cohort study. SETTING: Kuala Pilah, a district in Negeri Sembilan approximately 100 km from the capital city, Kuala Lumpur. PARTICIPANTS: Community-dwelling older adults aged 60 and older. Using a multistage cluster sampling strategy, 1,927 respondents were recruited and assessed at baseline, of whom 1,189 were re-assessed 2 years later. MEASURES: EAN was determined using the modified Conflict Tactic Scale, and chronic pain was assessed through self-report using validated questions. RESULTS: The prevalence of chronic pain was 20.4%. Cross-sectional results revealed 8 variables significantly associated with chronic pain-age, education, income, comorbidities, self-rated health, depression, gait speed, and EAN. Abused elderly adults were 1.52 times as likely to have chronic pain (odds ratio51.52, 95% confidence interval (CI)51.03-2.27), although longitudinal analyses showed no relationship between EAN and risk of chronic pain (risk ratio51.14, 95% CI50.81-1.60). This lack of causal link was consistent when comparing analysis with complete cases with that of imputed data. CONCLUSION: Our findings indicate no temporal relationship between EAN and chronic pain but indicated cross-sectional associations between the two. This might indicate that, although EAN does not lead to chronic pain, individuals with greater physical limitations are more vulnerable to abuse. Our study also shows the importance of cohort design in determining causal relationships between EAN and potentially linked health outcomes.
lder abuse and neglect (EAN) is considered to be a major public health problem. With rapid demographic transition worldwide, especially in developing countries, EAN is expected to escalate. The World Health Organization defines EAN as "a single or repeated act, or lack of appropriate action, occurring within any relationship where there is an expectation of trust which causes harm or distress to an older person". 1 EAN is generally categorized into 5 subtypes: physical, psychological, financial, sexual, and neglect. 2 Like the other 2 domains of family violence-child abuse and intimate partner violence (IPV)-various adverse health effects of abuse in late life have been documented. A systematic review of the health consequences of EAN ranked premature mortality and depression as the 2 most credible outcomes. 3 Other consequences listed were greater healthcare use, anxiety, suicidal ideation, diabetes mellitus, metabolic syndrome, digestive problems, poor sleep, incontinence, allergy, and weight problems. Chronic pain was categorized as an outcome with limited evidence, needing more rigorous studies, 3 although it has long been associated with family violence and history of abuse. 4, 5 A conceptual framework was proposed on the effects of abuse in late life that encompassed physical, psychological, social, and behavioral health. The model was partly derived from child abuse literature, which highlighted different types of pain as among the outcomes of abuse. 6 Based on the existing literature on family violence and the proposed framework, the relationship between elder abuse and chronic pain is theoretically plausible, but it has not undergone sufficient empirical tests.
Chronic pain is a complex health condition believed to be an interplay between the nervous, immune, and endocrine systems. 7 Despite its relevance to aging and its effect on quality of life and healthcare cost, evidence of the relationship between EAN and chronic pain is scarce. To the best of our knowledge, only 1 study has addressed EAN and chronic pain, in which an association was reported between the 2 (odds ratio (OR)51.65, 95% confidence interval (CI)51.28-2.15), 8 but the study used a cross-sectional design and was restricted to older U.S. women. This study therefore aimed at investigating the cross-sectional association between EAN and chronic pain and the longitudinal relationship between EAN and new incidence of chronic pain in a cohort of rural older Malaysians.
METHODS

Study design
This was a 2-year prospective cohort study. Baseline assessments were conducted from November 2013 to July 2014 and follow-up assessments from December 2015 to March 2016.
Setting
The study was conducted in Kuala Pilah, a rural district in Negeri Sembilan located approximately 100 km from the capital city, Kuala Lumpur.
Study subjects
The sampling frame comprised all community-dwelling older adults aged 60 and older. Inclusion criteria were Malaysian citizenship, ability to communicate independently, and residence in Kuala Pilah for at least the previous 12 months. Individuals who lived in institutions (e.g., nursing home) or had severe hearing or cognitive impairment were excluded.
Sampling strategy
A multistage cluster sampling approach was used. Kuala Pilah was first divided into 254 enumeration blocks, from which 156 were randomly selected. Then 16 to 20 households were randomly selected from each enumeration block. Potential participants were identified through telephone calls and door-to-door visits and invited to join the study. If there was more than 1 eligible respondent in a household, 1 person was randomly selected. Further details on study methodology have been previously published. 9 
Data collection
Respondents were interviewed face to face and clinically assessed (for physical function) at baseline. A second interview to reassess chronic pain was conducted over the telephone after 2 years.
Variables and tools
EAN was the exposure variable, and chronic pain was the outcome of interest. EAN was ascertained through face-toface interviews at baseline using the modified Conflict Tactic Scale, as revised. 10 Whereas some studies operationalize EAN as abuse episodes "taking place within the last 12 months," we included all occurrences since the age of 60, defining EAN as any events that occurred since the respondent turned 60.
Chronic pain was defined as "pain that is persistently felt, every day or almost every day, in any part of the body for longer than 3 months, and the pain experience must have occurred within the last 6 months." The cut-off period of 3 months was said to be the most commonly used by studies on chronic pain in Asian adults, as the International Association for the Study of Pain proposes.
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Each respondent was asked 2 questions to establish chronic pain and its severity: "Within the last six months, did you experience pain in any part of your body that was continuous every day, or almost every day, for at least three months? (Yes or No). "Does the pain interrupt your daily work or activities? (Likert scale: 15not at all, 25to a little extent, 35to some extent, 45to a great extent, 55extremely disturbing).
These 2 questions had been tested and validated in older Malaysians 12 and used in a number of epidemiological studies. 13 In analysis, the 5 Likert scale options were merged into 3 categories; 1 and 2 were grouped as mild, 3 was defined as moderate, 4 and 5 were grouped as severe.
Other covariates included age, sex, ethnicity, income group, education level, health-related variables (self-rated health, number of chronic diseases), psychosocial variables (depression, social support), and physical function (gait speed). Ethnicity was categorized as Malay, Chinese, Indian, and others, but during analysis it was dichotomized into Malay and non-Malay because of the small number of non-Malay respondents. Income group was categorized as low (monthly household income <RM1,000), middle (RM1,000-2,499), and high (RM2,500). Education level was classified as low (no formal education), medium (elementary or high school), and high (college or university). Self-rated health was grouped into poor and good, and comorbidities were established through self-report using a list of common diseases-diabetes mellitus, hypertension, cancer, high cholesterol, coronary heart disease, arthritis, stroke, and congestive heart failure. Depression was assessed using the Geriatric Depression Scale (GDS) 14 and social support using the DUKE Social Support Index (DSSI). 15 Gait speed was determined using the 2.4-m walking test. Owing to the sensitive nature of the subject, the questionnaire was administered in a setting that ensured the individual's privacy. Every respondent was interviewed alone without the presence of family members. If a respondent admitted to having been abused, the interviewer would seek his or her permission to refer him or her to the social worker. If he or she refused, the interviewer would provide him or her with relevant information and contact details for seeking assistance. If the respondent agreed, referral to the social worker was made.
Ethics
Analytical approach
Continuous data were reported as means and standard deviations. Categorical data were reported as frequencies and percentages. Associations between 2 continuous variables were tested using the Pearson correlation coefficient if normally distributed or Spearman correlation if not normally distributed, and associations between categorical variables were examined using chi-square tests. Comparison of continuous variables between the 2 groups (abused vs not abused) was performed using the independentsample t-test.
At follow-up, response rate and dropouts were analyzed. Comparison of sociodemographic characteristics of responders and nonresponders was tabulated. Missing data and potential bias were addressed using multiple imputation using the Markov Chain Monte Carlo method and comparison of complete case analysis and imputed data. To optimize the multiple imputation model, auxiliary variables were included. Ten datasets were generated, from which pooled estimates were taken. Variables involved in multiple imputation were income, education, self-rated health, comorbidities, gait average, depression, social support (missing values at baseline), and chronic pain (missing values at follow-up).
Cross-sectional associations between EAN (and other covariates) and chronic pain were quantified using generalized linear models (GLMs) and longitudinal relationships were assessed using generalized estimating equations (GEEs). Distribution of outcome variable was set as binomial and the link function as logit. The working correlation matrix in GEE was unstructured to allow for all possible correlations, but other options were tested one by one to see which gave the lowest quasi-likelihood under the independence model criterion value. Parameters of interest-OR for GLM and risk ratio for GEE-were reported with their 95% CIs and p-values, with statistical significance set at 0.05. Analyses were performed using SPSS version 20.0 (IBM Corp., Armonk, NY).
RESULTS
Two thousand four hundred ninety-six older adults were invited to participate in the study, 2,118 (84.9%) of whom agreed and were successfully interviewed. There were no significant differences between responders and nonresponders at baseline. Cognitive screening using the Elderly Cognitive Assessment Questionnaire excluded 191 individuals, leaving a sample size of 1,927 (mean age 69.866.9, 60.8% female), of whom 156 (8.1%) reported having experienced abuse since the age of 60. Table 1 illustrates the basic characteristics of the study subjects at baseline. Of the 1,927 respondents assessed at baseline, 1,189 participated in the 2-year follow-up telephone interview (response rate 61.7%). Of the baseline cohort, 393 were found to have chronic pain and were excluded from longitudinal analysis. Cross-sectional analyses included all 1,927 participants at baseline, and longitudinal analysis using imputed data included 1,534 participants.
Participant Characteristics
The prevalence of chronic pain was 20.4%. Of those abused, 30.1% reported having chronic pain, versus 19.6% of those not abused. In terms of severity, 36.2% of those who were abused had mild chronic pain, 19.1% had moderate pain, and 44.7% had severe pain, whereas 44 .7% of those not abused had mild chronic pain, 18.7% had moderate pain, and 36.3% had severe pain.
Cross-sectional analysis
GLMs were used to test the association between EAN (along with other potential confounders) and chronic pain. Table 2 shows the relationships between variables of interest and chronic pain.
Eight variables were significantly associated with chronic pain: age, education, income, comorbidities, selfrated health, depression, gait speed, and EAN. Those who were older, had lower income, reported more chronic diseases, and rated their health as poor were more likely to have chronic pain than their counterparts who were younger, wealthier, had fewer comorbidities, and rated their health positively. Similarly, older adults with higher GDS scores (depressed), slower walking speed, and experience of abuse in late life had greater odds of having chronic pain than those who were not depressed, had higher walking speed, and were never abused. Older adults from the lower and medium education background appeared to have lower odds of having chronic pain than those with higher levels of education.
Longitudinal analysis
One thousand one hundred eighty-nine respondents were successfully reached for the telephone interview conducted after 2 years (response rate 61.7%). Nonresponders were older and had lower income and education. Further analysis suggested that the missing data mechanism was missing at random. The diagram below illustrates the flow of the telephone interview and reasons for nonresponse. Comparison of the characteristics of responders and nonresponders at follow-up is available as Supplementary Appendix S1.
Analyses of complete cases only were then performed using GEEs. Following that, GEEs were rerun on imputed data to test the robustness of results from complete case analyses. As mentioned before, before GEEs were run, respondents who had chronic pain at baseline were excluded to ensure that all individuals analyzed were free of the outcome of interest. Collinearity diagnostic tests revealed no multicollinearity between any of the predictor variables. GEE results using imputed data are shown in Table 3 , and results from complete case analysis are provided in Supplementary Appendix S2. Analyses in Table 4 (complete case) and Table 5 (imputed data) demonstrated fairly consistent results. On the average, multiple imputation increased the precision of estimates, which smaller standard errors across variables indicate. Female sex, having more comorbidities, and poor self-rated health contributed to greater risk of chronic pain. In complete-case analysis, social support was shown to have a protective effect against the risk of developing chronic pain, but its p-value crossed the significance cutoff in the second GEE model, with a small margin. Similarly, there was a slight variation in p-values of age when comparing the first and second models. EAN did not lead to higher risk of chronic pain, and this was consistent in both GEE models. A similar GEE model was then constructed, but this time, each subtype replaced the exposure variable, EAN, one by one (except for sexual abuse because of its small number). No relationship was found between EAN subtypes and chronic pain. The results are available as Supplementary Appendix S3.
DISCUSSION
We examined cross-sectional and longitudinal associations between EAN and chronic pain in community-dwelling, rural, older Malaysians. We found no longitudinal relationship between EAN and new incidence of chronic pain, even though individuals who were abused were more likely to have chronic pain in cross-sectional assessment.
The prevalence of EAN in this study was 8.1%. This is lower than the prevalence reported in urban Malaysia (9.6%), 16 Brazil (14.4%), 17 and Mexico (32.1%). 18 A systematic review found the pooled prevalence estimate of EAN to be 15.7%, 19 and another reported the global prevalence of EAN as ranging between 3.2% to 27.5%. 20 Ultimate comparison between studies should be done with caution because of heterogeneity in methods and operational definitions used.
Initial unadjusted analyses showed associations between EAN and depression, low income, and poor social support-all of which previous findings have corroborated as credible risk factors for EAN. 21 Investigation of a nationally representative Malaysian sample reported that 15.2% of older adults had chronic pain, but it was more common in rural areas. 22 Our higher finding-20.4%-thus may be because of the study (rural) setting. Different prevalence rates had been cited across countries, such as 31.2% of elderly Norwegians, 42.0% of Taiwanese, and 69.2% of Spanish, [23] [24] [25] although heterogeneity in study methods may explain these variations.
Findings from cross-sectional analyses using GLMs were fairly consistent with prior studies. Older age, low income, depression, poor self-rated health, and comorbidities were all associated with chronic pain. 26, 27 Similarly, the association between EAN and chronic pain echoed that found in a previous study. 8 A visible contrast was the relationship between education level and chronic pain; many studies reported greater frequency of chronic pain in individuals with less education, 24, 28, 29 whereas our study revealed the opposite. How formal education affects pain perception, pain tolerance, and pain behavior across cultures perhaps has a role in this and needs further investigation.
Longitudinal findings from both datasets (complete case, imputed data) showed consistent results across all variables, including EAN, with the exception of age and social support. Female sex, chronic diseases, and poor selfrated health were found to cause higher risk of developing chronic pain, in line with previous findings, 27, 30 although the apparent small inconsistencies in age and social 30 and that social support influences pain, pain perception, and coping ability. 31, 32 Our short follow-up period (2 years) may have caused these irregularities; more time is perhaps needed for the effects of age and social support to manifest fully.
Abuse, despite having a significant association with chronic pain in cross-sectional analyses, did not lead to greater risk of developing chronic pain in longitudinal assessments. Cross-sectional associations do not imply cause and effect. Therefore, it could be that abuse in late life plays no role in causing chronic pain; rather it is chronic pain that makes older adults more vulnerable to abuse. This can be because of the physical limitation it causes and greater demand for care associated with it. Studies have shown that poor physical health, functional dependency, and caregiver burden are risk factors for EAN. 21, 33 In addition, the cause of chronic pain is unclear. 34 Although some studies suggest that stress or adverse life events are antecedents to chronic pain, 35, 36 others have demonstrated that psychological distress is not a cause but an outcome of chronic pain. 7, 37, 38 Our results thus appear to refute the "stress as antecedent" theory and support the latter.
The main strength of this study is that it involves a large, representative sample of rural community-dwelling older adults in Malaysia with longitudinal follow-up. Longitudinal studies are important in investigating changes in health outcomes over time, although as in any longitudinal study involving older populations, high attrition rates are common. Our loss to follow-up (38.3%) comprised mainly those with lower socioeconomic background. Even though we attempted to compensate for potential bias through multiple imputation and sensitivity analysis, such procedures are not free from drawbacks and therefore may not yield full precision. We used 2 methods of data collection, face-to-face interview at baseline and telephone interview at follow-up, which may raise concerns about comparability of results and quality of data. 39, 40 Nevertheless, studies have shown that telephone interview is equally reliable as physical administration of questionnaires. 41, 42 In addition, the short follow-up period may have not allowed the effect of some variables on chronic pain to be fully established. Our findings need to be interpreted in light of these constraints.
CONCLUSION
Our findings indicate no causal relationship between EAN and chronic pain, although given the significant association between the 2 from cross-sectional assessments, it could be that individuals with greater physical limitations, functional dependency, and higher demand for carewhich may result from chronic pain-are more vulnerable to EAN. 43, 44 
